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The Soils of Terrebonne Parish, Louisiana
S. A. Lytle'
Introduction
The continuing industrial expansion and the increasing dei
food, fiber and oil crops have resulted in an increasing demand for more
detailed information about the soils of the coastal parishes of Louisiana
and how those soils may be best utilized. Also, there has been an in-
creasing interest in the use-potential of the wet lands—the coastal
marshlands and swamps of the coastal parishes.
The purpose of this report is to present physical, chemical and
mineralogical data on the soils of Terrebonne Parish which may serve
as a basis for making predictions about the behavior of the soils when
they are used for farming, engineering structures or other purposes.
The detailed data are essential for making interpretations about the
use suitability of the soils and for determining the proper kinds of
management necessary for the most efficient uses of the soils.
The data included in this report are the result of a study of soil
samples from 79 sites in Terrebonne Parish. The information presented
is supplemental to that of the soil survey report of Terrebonne Parish
which was published in 1960 as a cooperative project of the Louisiana
Agricultural Experiment Station and the USDA, Soil Conservation
Service.
Nature of the Area
Terrebonne Parish, with a land area of 890,240 acres, lies along the
northern shore of the Gulf of Mexico at elevations ranging from sea
level in the southern part to a maximum of 16 feet above sea level
in the northwestern part of the parish. The fertile alluvial soils, mild,
humid subtropical climate and a growing season of about 264 days
make this an important area for growing sugarcane, rice, soybeans,
corn and garden crops.
The soils used for farming occur in the northern part of the parish
at elevations of 5 feet or more above sea level, and they make up
slightly less than 10 per cent of the parish land area. This northern
part is an area of natural levees and backswamps of alluvial sediments
deposited mainly by old distributaries of the Mississippi River. Small
areas of the alluvium are of Red River origin; it was deposited by
Bayou Teche, an old Red River channel, and by distributaries of the
Atchafalaya River. A few areas of Red River sediments occur along
bayous Black and Du Large, distributaries of the older Teche subdelta
system.
^Associate Professor of Agronomy, Agronomy Department, Louisiana Agricultural
Experiment Station, Baton Rouge.
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The area of coastal marshlands and swamps makes up more than
90 per cent of the land area of Terrebonne Parish. These wet lands
lie along the shore of the Gulf of Mexico at elevations ranging from
near sea level to 4 or 5 feet above sea level. They extend inland to
the north, where they border areas of drier soils that are used for
farming. Approximately 83 per cent of the wet lands support a dense
cover of grasses, sedges, forbs and woody plants and they are classified
as marshlands. About 17 per cent of the wet lands are the forested
swamps, which support a dense growth of tupelogum, cypress, ash,
swamp maple and swamp bay trees. The wet lands are made up of silty
^ and clayey alluvial sediments deposited by the streams flowing into
and across the marshes and swamps and by waves, tides and tidal
channels. Large areas of the wet lands have a surface mantle of
organic materials over the silty and clayey sediments. These wet lands
have a water table at or near the surface most of the time. Some
areas are inundated to a depth of 18 inches by the normal daily tides.
Most areas are flooded to a depth of 10 feet or more by high tides
resulting from the occasional tropical storms. The wet lands are not
suitable for farming without the use of flood protection structures and
intensive drainage systems.
General Properties of the Soils Used for Farming
The soils used for farming in Terrebonne Parish are dominated by
the Commerce and Mhoon soils which occupy the crests and slopes of
the natural levees and the Sharkey soils of the backswamps and border
areas of the natural levees. These soils are developing in alluvium
deposited by the Mississippi River and its distributaries. Small areas of
Baldwin and Cypremort, which have developed in mixed sediments of
the Red and Mississippi rivers, occur on natural levees in the north-
western part of the parish. Soils of the natural levees range in elevation
from 5 feet to 16 feet above sea level. The Sharkey soils on the back-
swamp borders of the natural levees are at elevations ranging from 4
feet to about 6 feet above sea level.
The moderately well-drained Commerce soils have a dark grayish
brown loamy surface soil and brown mottled, silt loam or silty clay
loam subsoil which is underlain at 24 to 30 inches by gray mottled
brown silt loam or silty clay loam. Low phases of Commerce soils
occupy low, narrow natural levees that extend into the coastal marsh-
lands. These low soils have a brown or grayish brown loamy surface
layer 10 to 12 inches thick that is underlain by a silty subsoil which
is gray in color due to the high water table.
The somewhat poorly drained and poorly drained Mhoon soils have
a grayish brown silt loam, silty clay loam or silty clay surface layer
that is underlain at about 12 to 16 inches by gray mottled, stratified i
layers of silt loam, silty clay loam and silty clay.
The poorly drained Sharkey soils have a dark gray or very dark gray
plastic clay surface layer over a gray plastic clay subsoil and substratum.
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The Commerce, Mhoon and Sharkey soils range from slightly acid to
moderately alkaline in reaction.
The moderately well-drained Cypremort soils have a brown very
fine, sandy loam, silt loam or silty clay loam surface soil and a brown
silt loam or silty clay loam subsoil which has a blocky structure and
dark gray clay skins. The reaction ranges from medium acid to neutral.
The somewhat poorly drained Baldwin soils have a very dark grayish
brown silt loam, silty clay loam or silty clay surface soil and a dark
gray mottled brown, blocky subsoil with dark clay ped coatings. The
surface soil is strongly acid to slighdy acid and the subsoil ranges
from medium acid to mildly alkaline in reaction.
Methods of Analysis of the Soils
Used for Farming
The following methods and procedures were used in the analysis
of the 10 profiles of soils used for farming.
Soil pH values were determined on moist samples at the time they
were collected, using a Hellige-Truog test kit. Laboratory measurements
of pH were made by the method described by Peech et al. (8^ using
a glass electrode pH meter.
Organic matter was calculated by a conversion factor (C x 1.72)
from organic carbon determinations as carbon dioxide in the dry com-
bustion apparatus described by Piper (10).
Nitrogen determinations were essentially as described by Piper (10)
except that two selenium granules were added to hasten digestion and
to give a more complete digestion.
Exchangeable bases were determined by leaching a sample of soil
with an ammonium acetate solution adjusted to pH 7.0. An aliquot of
the leachate was evaporated to dryness on a hot plate. The residue
was treated with nitric and perchloric acid and diluted to a volume
of 100 ml with a dilute solution of hydrochloric acid. The exchangeable
bases were determined on this solution by means of a Model 52C
Perkin-Elmer flame photometer.
Exchangeable acidity (hydrogen) was determined by leaching a
sample of soil with a solution of 0.5 barium acetate adjusted to pH
7.0. The leachate was titrated to the phenopthalein end-point with 0.1
sodium hydroxide.
The cation exchange capacity was calculated by summation of the
extractable Ca, Mg, K, Na and H.
Phosphorus was determined by the chlorostannous-reduced molyb-
dophosphoric blue color method in a sulfuric acid system as described
by Jackson (5) and evaluated colorimetrically by the flame photometer.
Particle size distribution was determined by the method described by
Day (3), and the textural classification is that defined in the Soil
Survey Manual (14).
^Italic numbers in parentheses refer to Literature Cited, page 112.
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Samples of all horizons of five soil profiles were analyzed for total
chemical composition by following the procedures described by Hille-
brand and Lundell {4) and modified by Robinson (72) and by
Shapiro and Brannock {13). Following a sodium carbonate fusion, the
silica, iron, aluminum, titanium, manganese, calcium and magnesium
were determined by quantitative methods described for the analysis of
silicate rocks. Following a hydrofluoric-nitric-perchloric acid digestion,
the potassium and sodium were determined with the flame photometer,
and phosphorus was determined colorimetrically by the electrophotometer.
Soil samples of eight soil profiles were prepared for X-ray diffraction
analysis using the method of Jackson et al. {6) for separating the <2
microns clay fraction. The clay fraction was saturated with magnesium
following the procedure of Kunze and Templin (7). The samples
were analyzed by Dr. G. W. Kunze, Agronomy Department, Texas
A&M University, using a North American Phillips high angle goniometer
model apparatus with a copper target tube. The mineral composition
of the samples was estimated from the relative peak intensities of the
diffraction patterns of oriented mounts. The relative quantities of clay
minerals present in representative soils used for farming are given in
Table 5.
In the following section, 10 profiles of soils that are used for farmmg
are located and described. The results of the chemical and physical
analyses are given for each soil profile. Additional information presented
includes the results of the analysis of five of the soil profiles for the
total chemical composition, and the clay mineralogical data for eight
of the soil profiles. The location of each soil profile is indicated by
a corresponding number on the outline map of Terrebonne Parish on






















































































































































































































































































































































































































































































































































































































































































































































































































Soil Profile No. 1 BALDWIN SILTY CLAY (Continued)


















































































Size class and particle diameter (mm)
Sand Silt Clay





























Mineralogical Characteristics of the <2 Microns Clay
Montmor-
Depth, CEC illonite Illite Kaolinite Quartz
Inches meq/lOOg % 7o % ^°
0-4 27.06 >40 10-40 10-40 <10
4-8 27.54 >40 10-40 10-40 <10
8-16 30.45 >40 10-40 10-40 <10
16-30 33.22 >40 10-40 10-40 <10
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Soil Profile No. 4 COMMERCE SILT LOAM (Continued)
Chemical Composition of the Soil
Ap A-C C, A,
i D
0-10 10-16 16 - 36 36 - 40
-per cent
Si02 77.46 75.65 78.67 71.09
Ti02 .68 .74 .77 .76
AI2O3 9.42 11.65 9.52 14.62
Fe203 2.32 3.82 2.76 4.15
MnO .03 .05 . 03 .06
CaO .94 1.01 1.04 1.09
MgO .59 1.24 .91 1.42
K2O 2.20 2.31 2.23 2.44
Na20 2.22 2.01 2.12 2.07
P2O5 .10 .09 .08 .11
Ignition Loss 3.57 1.47 1.18 2.27
Total 99.53 100.01 99.31 100.08
Mechanical Analysis
Particle Size Distribution
Size class and particle diameter (mm)
Depth, Sand Silt Clay Textural
Horizon Inches 2 0 - 0. 05 0.05 - 0. 002 <0.002 Class
-per cent
Ap 0- 10 23. 9 64.2 11.9 sil
A-C 10-16 22. 1 53.7 24.2 sil
Cl 16-36 34. 2 43.3 9.1 1


















































































































































































































































































































































































































































































































































































































































































Soil Profile No. 5 CYPREMORT SILT LOAM (Continued)
Chemical Composition of the Soil
Ap B2it B22t B3 C
0 - 8 8 - 18 18 - 28 28 - 42 42 - 50
per cent


























Size class and particle diameter (mm)
Depth, Sand Silt Clay Textural
Horizon Inches 2.0 - 0.05 0.05 - 0.002 < 0.002 Class
Ap 0-8 29.8 62.9 7.3 sil
B2lt 8-18 19.1 64.9 16.0 sil
B22t 18-28 19.2 56.0 24.8 sil
B3 28-42 37.9 46.8 15.3 1
C 42-50 17.9 59.3 22.8 sil
Mineralogical Characteristics of the <2 Microns Clay
Montmor-
Depth, CEC illonite Illite Kaolinite Quartz
Horizon Inches meq/lOOg % % % 1
Ap 0-8 10.67 > 40 10-40 < 10 < 10
^21t 1^.55 > 40 10-40 <10 < 10
B22t 18-28 19.29 > 40 10-40 < 10 < 10
B3 28-42 13.82 > 40 10-40 < 10 < 10








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Soil Profile No. 9 SHARKEY CLAY (Continued)
Chemical Composition of the Soil
Ap-|^ Ap2 Ci C2
0-8 8-12 12-25 25-46
per cent
Si02 61 . 69 61 .75 61 .04 62. 60
Ti02 1.00 .93 .94 .85
AI2O3 17.91 18.82 18.87 17.75
Fe203 5.14 6.10 6.14 6.84
MnO .11 .13 .12 .11
CaO 1.03 1.12 1.07 1.16
MgO 1.74 2.60 2.56 2.64
K2O 2.37 2.52 2.49 2.42
Na20 .88 .91 1.01 .86
P2O3 .17 .16 .13 .15
Ignition Loss 7.99 5.63 5.52 4.93
Total 100.03 100.67 99.89 99.37
Mechanical Analysis
Particle Size Distribution
Size class and particle diameter (mm)
Depth, Sand Silt Clay Textural
Horizon Inches 2.0 - 0. 05 0.05 - 0.002 <0.002 Class
Api 0-8 9.1 37.5 53.4 c
AP2 8-12 8.5 34.2 57.3 c
Cl 12-25 7.5 36.4 56.1 c
C2 25-46 8.7 38.1 53.2 c
Mineralogical Characteristics of the < 2 Microns Clay
Montmor-
Depth, CEC illonite Illite Kaolinite Quartz
Horizon Inches meq/lOOg 7o 7c
0-8 41.21 >40 10-40 <10 < 10
Ap2 8-12 44.25 > 40 10-40 <10 < 10
Cl 12-25 43.83 > 40 10-40 <10 < 10
































































































































































































































































































































































































































































































































































































































































































































































































































































Soil Profile No. 10 SHARKER CLAY (Continued)
Chemical Composition of the Soil
APi AP2 A-C Ci C2
0-3 3-8 8-16 16-20 20-36
per cent
S i02 59 . 02 jy . 24 58 .32 58. 60 61 .76
Ti02 .83 .83 .83 86 .86
AI2O3 18.84 18 .82 18 .05 20. 56 19 .86
^^2^3 6.55 6 .65 7 .40 6. 70 6..96
MnO .07 .06 .07 13 .13
CaO 1.19 1 .17 1 .20 1. 21 1,.39
MgO 1.47 1 .26 1 .51 1. 09 1,.28
K2O 2.69 2 .63 2 .58 2. 63 2,.77
Na20 1.05 1 .39 1 .47 1. 43 1,.63
P2O5 .15 .13 .14 11 .09
Ignition Loss 7.74 7 .55 7 .63 6. 32 2..74
Total 99.63 99 .74 99 .69 99. 64 99,.47
Mechanical Analysis
Particle Size Distribution
Size class and particle diameter (mm)
Depth, Sand Silt Clay Textural
Horizon Inches 2.0 - 0.05 0.05 - 0.002 <0.002 Class
Api 0-3 13.1 26.7 60.2 c
Ap2 3-8 10.5 27.3 62.2 c
A-C 8-16 10.8 27.0 62.1 c
Cl 16-20 11.0 25.4 63.6 c
C2 20-36 10.6 28.1 61.3 c
Mineralogical Characteristics of the <2 Microns Clay
Montmor-
Depth, CEC illonite Illite Kaolinite Quartz
7c
Horizon Inches meq/lOOg % % %
Api 0-3 59.11 >40 10-40 10-40 < 10
AP2 3-8 58.42 >40 10-40 10-40 <10
A-C 8-16 60.55 >40 10-40 10-40 < 10
Cl 16-20 59.74 >40 10-40 10-40 < 10
C2 20-36 56.70 >40 10-40 10-40 < 10
25
Chemical Properties of the Soils
Used for Farming
Soil Reaction
Measurements of the hydrogen-ion concentrations (pH) of the soils
show that they are generally well supplied with basic ions and slightly
acid to mildly alkaline in reaction. The highest concentrations of
hydrogen-ions are present in the Ap2 horizon of profile No. 10
—
Sharkey clay and in the Bgt horizons of profile No. 5—Cypremort silt
loam, and these horizons are medium acid in reaction. The subsoil and
substratum horizons are generally low in hydrogen-ion content and
neutral to mildly alkaline in reaction. The pH values generally increase
with increasing depth in the soil profiles. The Baldwin and Cypremort
soils are more acid in reaction than the Commerce, Mhoon and
Sharkey soils. Profile No. 2—Commerce silt loam, low phase is neutral
to mildly alkaline in all horizons.
Organic Matter Content
The content of organic matter contributes greatly to the cation
exchange capacity and is usually responsible for the dark color of the
surface soils. Organic matter improves the physical condition of a
mineral surface soil and aids in the retention of moisture and plant
nutrients. The values for organic matter distribution show that the
maximum amounts are present in the surface soils or Ap horizons of
all of the soils of this study, with the highest amounts, 2.3 to 3.8
per cent, in the dark colored Ap horizons of the Sharkey and Baldwin
soils. The lowest amounts of organic matter are present in the Bgt
horizons of Baldwin soil, 0.6 per cent, the A C and C horizons of profile
No. 2—Commerce silt loam, low phase, 0.49 to 0.63 per cent, the A-C
horizons of profile No. 3—Commerce silty clay loam, 0.60 to 0.68 per
cent, and the B horizons of the Cypremort soil, 0.04 to 0.9 per cent.
The distribution of organic matter is very irregular with depth in the
profiles of all the soils except the terrace soils of the Baldwin and
Cypremort series. The irregular distribution of organic matter is a
common characteristic of soils developing in young alluvial sediments.
Recent alluvial materials with well-developed surface horizons high in
organic matter are commonly found buried at depths of several feet
by the subsequent deposition of sediments. An example of a buried old
surface soil is the secondary maximum accumulation of organic matter
or the buried A (Ab) horizon of profile No. 4—Commerce silt loam.
The deep distribution of organic matter in the profiles of the clayey
Sharkey soils is due in part to the shrink-swell properties of the clays.
When dry, the clays contract and crack to depths of one meter or more.
The dark surface soil falling into these cracks accounts for the deeper
distribution of organic matter. The deep distribution of organic matter
in profile No. 7—Mhoon silt loam is probably due to the presence of
organic materials in the strata of alluvium in which the soil is developing.
The percentage of nitrogen present in these soils is relatively low,
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and most crops may be expected to respond to applications of nitrogen.
The highest amounts of nitrogen are present in the Sharkey soils. The
lowest amounts of nitrogen are present in the- Cypremort and Baldwin
soils and in the A-C and C horizons of the Commerce soils.
The carbon/nitrogen ratio is an indicator of the degree of organic
matter decomposition that has taken place in the soil. Most of the soils
have C/N ratios which range in values from 9 to 1 to 12 to 1. These
are typical values for good farming soils.
Extractable Phosphorus
Values of 120 to 180 ppm of phosphorus are considered to be
medium to high for the medium-textured alluvial soils of the Mississippi
River, according to the chemical data used to interpret soil tests taken
from Fertilizer Recommendations for Louisiana and shown in Table 1.
Values for the fine-textured soils of the Mississippi River alluvium are:
Low—80 ppm, Medium— 160 ppm and High— 160 ppm or more. Lab-
oratory data show that the pTiosphorus content of the Ap horizons of
medium-textured soils of this study ranges from a medium value of 86
to 131 ppm for the Cypremort soil to a higher value of 144 to 700
ppm for the Commerce soils and the profiles of Mhoon silt loam. The
phosphorus content of the surface layers of the clayey soils of this study
ranges from very low, 8 to 12 ppm, for the Baldwin silty clay, low,
69 to 81 ppm, for profile No. 10—Sharkey day, and medium, 78 to 144
ppm for profile No. 8—Mhoon silty clay and profile No. 9—Sharkey clay.
The report of Byrnside and Sturgis (2) on the response of sugarcane
to soil phosphorus indicated that sugarcane growing on soils containing
less than 100 ppm of extractable phosphorus usually responded to addi-
tional applications of phosphorus. Values for extractable phosphorus
indicate that sugarcane grown on the Baldwin and Cypremort soils
may be expected to respond to the application of additional phosphorus
to a greater extent than sugarcane grown on the Commerce and
Mhoon soils.
Exchangeable Cations
Laboratory results show that the positive charged basic ions (cations)
of calcium, magnesium, potassium and sodium are much more abundant
on the mineral and organic soil particles of the soils of this study
than the positive charged acidic cations of hydrogen and aluminum.
All of these cations are held by the soil particles until they are
displaced or exchanged by other cations. In order to evaluate the
results of this study, reference is made to the values used to interpret
soil test results from Fertilizer Recommendations for Louisiana, and
presented in part in Table 1.
Medium to high amounts of exchangeable calcium are present in
most of the soils of this study. High values of 28 to 41 meq/lOOg soil
are recorded for the clayey Sharkey soils, 15.6 to 19.5 meq/lOOg soil
for the silty soils, profiles No. 6 and No. 7—Mhoon silt loam and the






















































































































































































































































































































































































































































































of exchangeable calcium, 6.1 meq/lOOg soil, is present in the Ap horizon
of Cypremort silt loam. Medium values for exchangeable calcium, 16.5
to 21.5 meq/lOOg soil, are present in the Baldwin silty clay and Mhoon
silty clay profiles. The silty soils having medium values for exchangeable
calcium, 8.9 to 14.0 meq/lOOg soil, are all horizons of profile No. 2—
Commerce silt loam, low phase, profile No. 4—Commerce silt loam, the
A-C and C horizons of Commerce silty clay loam and the subsoil and
C horizon of Cypremort silt loam. Profile No. 10—Sharkey clay has
the highest values for exchangeable calcium, 38.3 to 41.1 meq/lOOg. The
content of exchangeable calcium usually increases with depth in the
soil profiles.
Most of the soils of this study are well supplied with exchangeable
magnesium, and magnesium increases with depth in most of the soil
profiles. High values of exchangeable magnesium, 4.9 to 15.8 meq/lOOg
are present in the Baldwin silty clay, Mhoon silty clay loam and the
profiles of Sharkey clay. Medium to high exchangeable magnesium values
are noted for the medium-textured soils of the Mhoon, Commerce and
Cypremort series except for the Ap horizon of Cypremort silt loam,
which has a low value.
The exchangeable potassium values for the soils of this study range
from low to high, with many of the soils having very low values in
relation to the data in Table 1. Low values of exchangeable potas-
sium, 0.4 to 0.5 meq/lOOg of soil, are noted for the profiles of Baldwin
silty clay and Mhoon silty clay loam. The clayey soils of the Sharkey
series have high values of 0.8 to 1.0 meq/lOOg. Many of the medium-
textured soils contain low amounts of exchangeable potassium. Low
values of exchangeable potassium, 0.1 to 0.3 meq/lOOg, are present in
the Commerce and Cypremort soils and in profile No. 6—Mhoon silt
loam. Profile No. 7—Mhoon silt loam and the Ap horizons of profile
No. 3—Commerce silty clay loam have medium values, 0.4 to 0 5
meq/lOOg. In general, there is an increase in exchangeable potassium
with depth in the soil profiles. Most of the common crops grown on
these soils may be expected to respond to applications of potassium
fertilizer.
No appreciable amount of exchangeable sodium is present in the
soils of this study. The highest amounts, 0.5 to 1.6 meq/lOOg are
present in profile No. 7—Mhoon silt loam and profile No. 10—Sharkey
clay. The presence of low amounts of exchangeable sodium is a favor-
able characteristic of good farming soils. Soils in which the exchange
capacity contains 15 per cent or more of exchangeable sodium gen-
erally have poor physical characteristics, because of the dispersion of
the soil particles. The highest value for exchangeable sodium, 1.6
meq/lOOg, is only 3 per cent of the total cation exchange capacity of
the C horizon of profile No. 10—Sharkey clay.
The values for exchangeable acidity (hydrogen plus aluminum) are
generally low for most of the soils, with the highest values, 4.0 meq/lOOg,
present in the Api horizon of Baldwin silty clay, 3.2 to 4.5 meq/lOOe
present in the Ap and A-C horizons of profile No. 10—Sharkey clay,
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and 1.7 to 3.2 meq/lOOg in profile No. 5—Cypremort silt loam. There
is a relationship between values for exchangeable acidity
and the degree
of soil weathering. The gradual decrease in the values for exchangeable
acidity with depth in the soil profiles is noted in the
profiles of the
older soils of the Baldwin and Cypremort series. In profile
No. 6—
Mhoon silt loam, the exchange capacity is satisfied by basic cations, and
the acidic cations have a very low value of 0 to 0.3
meq/lOOg.
Calcium-Magnesium Ratios
The soils in general are well supplied with both calcium and
magnesium, and as a consequence the Ca/Mg ratios are narrow but well
within the range of values considered favorable for
plant growth. Soils
having the widest Ca/Mg ratios are Cypremort silt loam, 4.3 to 8.5,
and
Table 2. -The ratio of calcium to magnesium
for all horizons of selected soil
profiles
Soil Profile































4. Commerce silt loam
5. Cypremort silt loam
7. Mhoon silt loam


























*Calculated from meq/lOOg values,
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profile No. 6—Mhoon silt loom, with a Ca/Mg ratio of 4.9. Soils having
narrow Ca/Mg ratios are profile No. 8—Mhoon silty day loam and the
profiles of Sharkey soils, with values of 2.2 to 2.7. The other soils
have Ca/Mg ratios which are intermediate in value. The lower values
or narrow Ca/Mg ratios with increasing depth in the soil profiles are
most evident in the older and more weathered soils of the Baldwin
and Cypremort series. The Ca/Mg ratios for selected soil profiles are
given in Table 2.
Cation Exchange Capacity
The capacity of a soil to hold basic and acidic cations depends
mainly on the content of adsorbed basic and acidic cations, the content
of organic matter and clay and the dominant minerals present in the
clay. The Baldwin and Sharkey soils and profile No. 8—Mhoon silty
day loam have a day content of 27 to 63 per cent which is dominated
by montmorillonite, and an organic matter content of 0.7 to 3.8 per
cent, and these soils have cation exchange capacity values ranging
from 27 to 60 meq/lOOg. The medium-textured soils, containing lower
amounts of clay and organic matter and having cation exchange capac-
ity values ranging from 10.7 to 24 meq/lOOg, indude Cypremort silt
loam, profile No. 2—Commerce silt loam, low phase and profile No. 4
Commerce silt loam. The values for each basic and addic exchangeable
cation as per cent of the total cation exchange capacity are given
for selected soil profiles in Table 3. Caldum cations dominante the
cation exchange capacity and make up from 57.0 to 75.8 per cent of
the total cation exchange capacity for all of the soils of this study. The
highest values for exchangeable calcium as per cent of the total cation
exchange capadty are 70.2 to 75.8 per cent recorded for profile No. 7—
Mhoon silt loam. The percentage of the cation exchange capacity satis-
fied by exchangeable calcium ions is 57 per cent for the Ap horizon
of profile No. 5—Cypremort silt loam.
Exchangeable basic cations of magnesium are in good supply in
these soils, with values of 9.3 to 32.6 per cent of the total cation
exchange capadty. The highest values are 32.6 per cent for the Cg
horizon and 28.8 to 31.9 per cent for the B^ horizons of Baldwin silty
clay. Other high values of exchangeable magnesium are 26 to 29 per
cent of the cation exchange capacity for all horizons of the Sharkey soils.
Exchangeable potassium cations make up 0.9 to 2.27 per cent of
the cation exchange capacity, with the highest value of 2.27 per cent
for the Api horizon of profile No. 7—Mhoon silt loam, and the lowest
value of 0.9 per cent for the Ap horizon of Cypremort silt loam. Most
horizons of all the soils studied have values for exchangeable potassium
of 1.3 to 1.5 per cent of the total cation exchange capacity.
Exchangeable sodium makes up only a small part of the cation
exchange capacity, with values ranging from 0.3 to 3.4 per cent. The
lowest values of 0.3 to 0.8 per cent are for soil profile No. 8—Mhoon
silty clay loam. The highest value of 3.4 per cent is present in the Ci
horizon of profile No. 4—Commerce silt loam. The exchangeable sodium
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makes up 2.4 to 3.1 per cent of the cation exchange capacity
for all
horizons of profile No. 7—Mhoon silt loam.
Exchangeable acidity values, which include the acidic
cations of
hydrogen and aluminum, make up only a relatively small percentage,
0 6 to 19.2 per cent, of the total cation
exchange capacity for most of
the soils of this study. The highest percentage values, 12.3
to 29.9
per cent, are for all horizons of Cypremort silt loam.
The lowest values
of 0 6 to 1.1 per cent of the cation exchange
capacity are for all
horizons of profile No. 7—Mhoon silt loam. The exchangeable acidity
percentage of the cation exchange capacity ranges from 0.9
to 7.7 per
cent for all horizons of profile No. 10—Sharkey clay, from 2.9 to
8.2
per cent for all horizons of profile No. 8—Mhoon silty clay loam and
from 6.7 to 19.2 for all horizons of profile No. 4—Commerce silt loam.
Table 3.-Values for each exchangeable cation
of the exchange complex as per
cent of the total cation exchange capacity













0-4 58.6 23.6 1.4 0.7 14.7
4-8 70.1 17.8 1.4 1.0 6.5
8-16 64.9 28.8 1.6 1.1 4.5
16-30 62.4 31.9 1.5 0.9 2.4
30-42 61.1 32.6 1.5 0.8 3.1
0-10 63.7 13.1 1.3 2.0 19.2
10-16 60.5 23.4- 1.7 1.7 12.5
16-36 66.1 18.7 .8 3.4 11.8
36-40 60.0 31.6 1.25 0.8 6.7
0-8 57.0 9.3 .9 1.8 29.9
8-18 63.7 10.9 1.37 2.0 21.9
18-28 65.8 15.0 1.55 1.5 16.0
28-42 68.8 15.9 1.45 1.4 12.3
42-50 67.0 15.7 1.43 1.4 15.3
0-6 70.9 18.6 2.27 2.7 1.1
6-10 70.2 20.8 1.77 3.1 1.0
10-36 75.8 23.2 1.63 2.4 .6
0-5 63.7 26.0 1.7 .3 8.2
5-10 61.6' 28.6 1.3 .6 4.7
10-16 68.6 26.5 1.3 .6 2.9
16-36 65.6 28.6 1.6 .7 3.6
36-42 64.7 29.0 1.6 .8 3.9
0-3 66.0 25.2 1.7 .9 5.4
3-8 65.5 24.4 1.5 1.0 7.7
8-16 67.3 24.4 1.5 1.3 5.4
16-20 68.7 26.4 1.5 2.7 .7
20-36 68.7 25.7 1.5 2.8 .9




4. Commerce silt loam Ap
A-C
Cl






















The percentage of the cation exchange capacity that is satisfied by
the basic cations of Ca, Mg, K and Na is relatively high to very high
for all soils of this study, ranging from 70 to 100 per cent. The
Cypremort silt loam contains the lowest amounts of basic cations and
has the lowest values for percentage base saturation, which range from
70 to 88 per cent for all horizons. Profile No. 4—Commerce silt loam
has cation exchange capacities for all horizons which are 80 to 93
per cent satisfied by bases. The base saturation values for all other
soils of this study range from 85 to 100 per cent. The base saturation
values generally increase with increasing depth in the soil profiles.
Total Bases and Exchangeable Bases
The total amounts of bases present in the soils are compared with
the amounts of the bases that are exchangeable. The values for the
percentages of the total bases in the soils that are present as exchange-
able bases are given in Table 4 for all horizons of representative soils
of Terrebonne Parish.
The values for total calcium oxide range from 0.60 to 1.39 per
cent of the total soil for all the soils, with the highest values of 0.94
to 1.39 per cent present in the younger alluvial soils of the Commerce,
Mhoon and Sharkey series. The lowest total calcium oxide values, 0.60
to 0.91 per cent, are present in the older soils of the Baldwin and
Cypremort series. The percentage of total calcium that is exchangeable
ranges from 21 to 95 per cent for all the soils studied, with the highest
values, 67 to 95 per cent, for the Sharkey soils and the lowest values,
21 to 37 per cent, for Commerce silt loam. The Ap horizon of Cypremort
silt loam also has a low value of 23 per cent. The percentage of the
total calcium that is exchangeable ranges from 43 to 63 per cent for
Baldwin and Mhoon soils.
The values for total magnesium oxide in the soils are highest, 1.09
to 2.64 per cent, for the Baldwin, Mhoon and Sharkey soils and lowest,
0.59 to 2.35 per cent, for the Commerce and Cypremort soils. The
percentage of the total magnesium that is exchangeable ranges from
the highest values, 4.9 to 28.8 per cent, for the Baldwin and Sharkey
soils to the lowest values, 1.8 to 5.1 per cent, for the Cypremort and
Mhoon soils.
There is a rather uniform distribution of small amounts, 2.15 to 2.77
per cent, of total potassium oxide in all of the soils of this study,
with the highest amounts, 2.37 to 2.77 per cent, in the clayey soils of
Baldwin and Sharkey series. The lowest amounts of total potassium
oxide, 2.15 to 2.44 per cent, are present in the Commerce and
Cypremort soils. The percentage of the total potassium that is exchange-
able ranges from the highest values, 1.10 to 1.80 per cent, present
in the Commerce and Sharkey soils to the lowest values, 0.21 to 0.64
per cent, present in the Cypremort soil. Values for the percentage of
the total potassium that is exchangeable range from 0.60 to 0.88 per
cent for the Baldwin and Mhoon soils.
33
The total amounts of sodium oxide are rather uniformly
distributed
throughout the soils of this study, with the highest
values, 1.81 to 2.22
per cent present in all horizons of the
Commerce and Mhoon soils.
The lowest values, 0.88 to 1.63 per cent, are present in
all horizons
of the Baldwin and Sharkey soils. Values for
total sodium oxide in
Cypremort soil range from 1.31 to 1.70 per cent. The
percentage of
the total sodium that is exchangeable ranges
in value from 0.34 to
3 47 per cent. The highest values, 1.34 to 3.47 per cent,
are present
in profile No. 10—Sharkey clay and the lowest values, 0.37 to 0.68
per
cent, are present in profile No. 5—Cypremort silt loam.
Table 4. -The percentages of total bases in the
soils that are present as









Ca Mg K Na
0-4 60.5 8.4 .75 .69
4-8 55.2 4.9 .74 1.26
8-16 49.2 10.0 .88 .99
16-30 62.5 11.3 .86 1.34
30-42 61.5 10.7 .87 1.05
0-10 27.7 6.8 1.80 .35
10-16 29.4 6.6 1.50 .68
16-36 21.0 4.8 1.50 .92
36-40 37.0 10.5 1.50 1.08
0-8 23.3 1.8 .21 .37
8-18 31.7 2.6 .41 .50
18-28 55.5 4.4 .64 .68
28-42 44.3 3.6 .42 .40
42-50 63.2 5.0 .60 .64
0-6 44.1 3.7 .80 1.03
6-10 42.9 4.6 .80 1.02
10-36 46.3 5.1 .60 .94
0-8 76.6 12.0 1.80 .35
8-12 73.0 8.9 1.50 .68
12-25 76.4 9.6 1.50 .92
25-46 67.2 9.3 1.50 1.08
0-3 93.4 10.0 1.80 1.48
3-8 91.6 22.6 1.70 1.34
8-16 95.2 19.5 1.10 1.61
16-20 94.5 28.8 1.70 3.47
20-36 78.6 22.7 1.50 3.20
1. Baldwin silty clay
4. Commerce silt 1(
5. Cypremort silt loam
7. Mhoon silt loam


























Total Analysis and Soil Profile Development
From the total soil analysis data, interpretations may be made
about the amount of differentiation of soil materials into genetic soil
horizons and about the degree of soil formation. The decrease in the
percentage of total SiOz from the surface layers downward may be
interpreted to indicate the removal of the fine clay particles from
the upper or surface layer, leaving more particles of sand size. Since
AI2O3 and Si02 are components of the clays which accumulate in
the subsoil layer during soil formation, values from the total analysis
data which show an increase in AI2O3 and a decrease in Si02 in the
subsoil layers, when related to a moderate to strong degree of soil
structure and the presence of clay-coated peds, are indications of the
differentiation of the soil material into genetic soil horizons. Total
analysis data for profile No. 1—Baldwin silty clay and profile No. 5—
Cypremort silt loam indicate a decrease in Si02 and an increase in
AI2O3 in the subsoil horizons. These two soils also have moderate to
strong blocky structure and clay coatings on ped surfaces. These char-
acteristics are the expression of a moderate degree of soil formation.
Data for profile No. 7—Mhoon silt loam and profiles Nos. 9 and 10—
Sharkey clay do not show significant changes in the values for AI2O3
and Si02 with depth in the profiles and they are considered to be
lacking in the well-defined genetic horizons. Data for profile No. 4—
Commerce silt loam indicate a slight degree of soil profile development
as evidenced by a slight increase in AI2O3 and a slight decrease in
S1O2 in the subsoil horizon.
Mineralogical Properties of the
Soils Used for Farming
The results of X-ray diffraction analysis of samples from all horizons
of eight representative soils of the soils used for farming are presented
in Table 5. These analyses indicate that the less than 2 microns clay
fractions of the soils generally contain considerable amounts of mont-
morillonite and illite and lesser amounts of kaolinite and quartz min-
erals. Montmorillonite is the dominant clay mineral in all horizons of
the Baldwin, Mhoon, Sharkey and Cypremort soils and profile No. 2—
Commerce silt loam, low phase. Lesser amounts of montmorillonite
are present in the A-C and Ci horizons of profile No. 3—Commerce silty
clay loam. The presence of considerable amounts of montmorillonite
indicates that the soils are well supplied with basic cations. The physical
condition of soils is influenced by excessive amounts of montmorillonite
clay minerals which cause the soil to shrink and crack when dry and
to expand when wet, and limits the usefulness of the soil for many
purposes. The distribution of illite is uniform throughout all horizons
of the soils studied, with the clay fraction containing 10 to 40 per
cent of this mineral. The presence of moderate amounts of illite indi-
cates that the soils contain a considerable reserve of potassium which



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































kaolinite mineral content are 10 to 40 per cent for most horizons of
the soils, with lower values of less than 10 per cent for all horizons
of
profile No. 2—Commerce silt loam, low phase, profile No. 5—Cypremort
silt loam and profile No. 9—Sharkey clay. The A-C and C horizons of
profile No. 3—Commerce silty clay loam and the Ap2 horizon of profile
No. 8—Mhoon silty clay loam also contain less than 10 per cent of
kaolinite. The quartz content of the less than 2 microns clay fraction
is less than 10 per cent for all of the soils. In comparing the mineral
content of the C horizons or parent material with the other horizons
of the soil profiles, there is an indication that the soil minerals
of the
soil profiles are inherited from the parent material instead of having
been formed in the soils. It is probable that the differences in the
amounts of kaolinite present in the two Sharkey soil profiles may be
the result of differences in the mineral composition of the
different
stratified layers of alluvial sediments.
Physical Properties of the Soils Used for Farming
The physical properties of the soils are important in determining
suitable cropping systems and the Tmd and degree of management
necessary when the soils are used for farming. In this coastal area,
one of the major properties determining the use of the soils for culti-
vated crops is the elevation above sea level and its influence on the
height of the ground water table and on soil wetness. Soil texture
is also important because of its influence on the degree of internal
soil drainage. Texture also determines the ease or difficulty of seedbed
preparation and other tillage operations. The soils used for farming
having the most favorable physical properties are the moderately well-
drained Commerce and Cypremort soils. These soils generally occur at
elevations ranging from 5 to 16 feet above sea level and they are
easily drained by the gravity flow of surface water in properly
directed
furrows. They are moderately permeable, and the water table usually
lies at 18 to 30 inches below the soil surface. The silty-textured sur-
face soils and granular structure provide for easy tillage within
a
relatively wide range of moisture conditions.
The poorly drained Sharkey soils have more unfavorable physical
properties. They occur at elevations ranging from 4 to 7 feet above
sea level, and the water table is generally 6 to 16 inches below
the
surface. Sharkey soils contain from 53 to 63 per cent clay and they
are very slowly permeable. The soils are difficult to till because of the
clayey-textured surface layers. Closely spaced ditches are required
to
remove the excess water from the surface layers of most areas of Sharkey
soils. Some areas of Sharkey soils at elevations of 3 to 5 feet above
sea level are protected from flooding by dikes or levees and
drained
by pumping when they are planted to cultivated crops. All areas of
Commerce silt loam, low phase also occur at low elevations and they
are influenced by a usually high water table. Some areas of this soil
need protection from flooding and pump drainage when used for
cultivated crops.
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The somehwat poorly drained Baldwin soils usually occur at eleva-
tions of 5 feet or more above sea level. They contain 40 to 53 per
cent clay, and the permeability is very slow. The water table commonly
lies at 18 to 24 inches below the surface. Tilth is good for the silty-
textured Baldwin soils and poor for soils having clayey-textured surface
layers. Most areas of Baldwin soils are adequately drained by the
gravity flow of water in properly directed furrows.
The somewhat poorly drained to poorly drained Mhoon soils occupy
nearly level areas at elevations of 5 to 15 feet above sea level and
they are effectively drained by the gravity flow of water in properly
directed furrows. The clay contents of the stratified sediments of the
Mhoon soils range from 12 to 38 per cent, and the permeability is slow
The usual height of the water table is 14 to 20 inches below the soil
surface. The Mhoon soils are easily tilled within a moderately wide
range of moisture conditions.
General Properties of the Organic Soils and Clays
of the Coastal Marshlands
More than 90 per cent of Terrebonne Parish is made up of the
usually wet and frequently flooded coastal marshlands and swamps. This
area of wet lands ranges in elevation from sea level or slightly above
to as much as 4 or 5 feet above sea level. The soils are formed
from alluvial silts and clays carried into the area by streams flowing
into and across the marshes and swamps. Most areas of marshlands
lying near the shore of the Gulf of Mexico are receiving silty and
clayey sediments deposited by waves and tides.
The coastal marshlands lie along the coast of the Gulf of Mexico
in a broad, level area. The only observable surface features in most
areas of coastal marshlands are the low natural levees associated with
the streams that flow into or across the marshlands. These narrow
ridges have elevations of a few inches to 1 foot or more above the
marshlands. The southern or gulfward parts of these natural levees
are at the same elevation as the marshlands, or they are buried beneath
the marshlands. A common landscape feature of many marshland areas
is a row of small, dead liveoak trees which mark the position of a
subsided or buried, narrow natural levee. The coastal marshlands with
their luxuriant cover of water-tolerant grasses, sedges, forbs and
woody plants occupy an area of slightly more than 670,000 acres, or
about 75 per cent of the parish land area. About 73 per cent of
the coastal marshlands have a surface mantle of organic materials
ranging from 24 inches to more than 84 inches in thickness over clayey
sediments. About 27 per cent of the coastal marshlands have clay and
mucky clay surface layers over clayey substrata.
Classification of the soil materials of the coastal marshlands is based
on the content of organic matter in the surface layers, and on the
degree of decomposition or preservation of the organic materials.
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Organic materials in which the parts of plants are well
preserved and
easily identified are classified as peats.
Organic materials which are
decomposed to the extent that most plant fibers are
destroyed are
classified as mucks. Colors of the peats and mucks range
from dark
brown to black. Peats generally have a coarse fibrous
structure when
dry The dry mucks commonly have a granular structure.
The soil
materials classified as peats and mucks have surface layers
with organic
matter contents of 28 per cent or more. Clayey
mucks and silty mucks
have surface layers that contain 16 to 27 per
cent organic matter.
Mucky clays and mucky silty clays contain from 11 to 15
per cent
organic matter; and clays have surface layers having an
organic matter
content of less than 10 per cent. j , - rr c
The assemblages of plants growing in the marshlands differ
trom
place to place because of differences in the degrees
of salinity of the
areas and to differences in the salt tolerance of the
grasses, sedges, forbs
and woody plants. The salinity of any area of the coastal
marshlands
depends mainly on the length of time that salty water
or fresh water
has had the dominant influence in the area. Salts
brought into the
coastal marshlands by tides, especially by storm
tides of 6 to 10 feet
are removed from some areas by rainfall and by the
floodwaters of
fresh water streams. Plants will thrive under
conditions of favorable
salinity and many plants will survive for a considerable
length of time
under conditions of unfavorable salinity. Since
environmental adjust-
ments of many plants to changes in salinity conditions are
slow it is
not uncommon to find plants in the coastal marshlands
which are
growing in areas that have a salt content outside of
the range of their
normal salt tolerance. The classification of salinity conditions
of the
coastal marshlands is based on the salt content of
the soil materials.
The following salinity classes used in this report are those
of Penfound
and Hathaway (9): Fresh Water Marsh, 0.0 to 0.5
per cent salt;
Brackish Marsh, 0.5 to 2.0 per cent salt; Salt
Water Marsh, more than
2.0 per cent salt.
Methods of Analysis of Soil Materials
and Soil Water of the Coastal Marshlands
The following methods and procedures were used in the
analyses of
soil materials from 59 profiles and soil water from 53
profiles of Coastal
Marshland soils. ^ • i
Measurements of the pH of soil water and wet soil materials were
made in the field with a Hellige-Truog test kit.
Laboratory measure-
ments of pH were made on samples of soil water and on soil
materials
prior to drying, using a glass electrode pH meter and a 1:1
ratio ot
soil to water as described by Peech et al. (8).
Organic matter was calculated by a conversion
factor (C x 1.72)
from organic carbon determinations as
carbon dioxide by the dry com-
bustion method described by Piper (7 ^?). u A o A r
Phosphorus and sulphur were determined by
the A. O. A. C.. {i)
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methods; fusion with sodium carbonate, with phosphorus values
measured colorimetrically and sulphur values determined by precipita-
tion as barium sulfate.
The water soluble cations, anions and salts were determined by a
modification of the methods of Richards et al. (11), using 1 part of
soil to 5 parts of water with 12 hours contact and filtered through a
Pasteur Chamberlain filter. Aliquots of the extract were used for the
analysis of chlorides, potassium, sodium, calcium and magnesium.
Chlorine was precipitated by the addition of a silver nitrate solution in
the presence of potassium chromate as an indicator. The result of the
titration was reported as the percentage of sodium chloride. Potassium
and sodium were determined with a Model 52C Perkin-Elmer flame
photometer. Calcium and magnesium were determined by Versene
titration (5). A 50-ml aliquot of the filtrate was heated to dryness at
110° C and ignited to constant weight for the removal of organic
matter and for the conversion of bicarbonates to carbonates. This
constant weight was used as the weight of total salts. The salts were
dissolved in hot, carbon dioxide-free water and carbonates were deter-
mined by acid titration using the phenopthalein end-point. Sodium
sulfate was calculated as the difference between the total salt content
and the sum of sodium chloride plus sodium carbonate. Soil samples
from selected horizons of seven soil profiles were prepared for X-ray
diffraction analysis and analyzed by Dr. G. W. Kunze, Agronomy De-
partment, Texas A&M University. The samples were prepared and
separated into the less than 2 microns clay fraction by the methods of
Jackson et al. {6). The clay samples were saturated with magnesium
and prepared for X-ray diffraction analysis, following the procedures
described by Kunze and Templin (7). The X-ray diffraction patterns
were made with a North American Phillips, high angle goniometer
model instrument equipped with a copper target tube. The results of
the X-ray diffraction analyses are presented in Table 7.
The following section includes the location, description and chemical
data for each of the 59 profiles of soil materials and for samples of soil
water from 53 of these sites from the coastal marshlands of Terrebonne
Parish. Also included are mineralogical data from the analysis of the
<2 microns clay fraction of selected horizons of seven profiles. The
dominant plants and their growth height are noted for most sample
sites. Since sodium chloride and total salt values were calculated on
the air-dry weights of the soil samples, the values obtained are much
higher than those found in the soils under normal conditions of mois-
ture. There are many plants which, by frequency of their occurrence,
number of individuals, vigor and height of growth, are considered
to be typical assemblages in fresh water, brackish and salt water areas.
The salt contents of the samples of water from the profile sites are in
close agreement with the salt tolerance of the plants found growing at
the sample sites.
Each soil profile is located by number on the outline map of the
parish on pages 56-57.
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The botanical names and the corresponding common names of the
dominant plants of the coastal marshlands of Terrebonne
Parish are
given in Table 6.













paille fine, maiden cane
common reed, roseau
oystergrass, seacane










bulrush, softs tem bulrush


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Numbers I through 69 are the
locations of the correspondingly-
numbered soil profiles.
SCALE













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Chemical Properties of the Water and the Organic Soils
and Clays of the Coastal Marshlands
The results of the chemical analysis of samples of soil water and
soil materials are discussed in the following section. The water samples
were taken from holes in the upper 12 inches of the soil material, at
the locations where the samples of soil materials were collected.
Reaction of the Soil Water
The pH values of water sampled from the organic soil materials,
peats and mucks, range from strongly acid, pH 5.1, to moderately
alkaline, pH 8.3. Water samples from the Fresh Water organic soil
materials have pH values ranging from strongly acid, pH 5.1, to neutral,
pH 7.1. The pH values of water from the Brackish peat, muck, mucky
peat and peaty muck range from neutral, pH 6.6 to moderately alka-
line, pH 8.3. The high value, pH 8.3, is for water from profile No. 46
—
Brackish peat. The pH values of water samples from Salt Water mucks
and peaty mucks range from slighdy acid, pH 6.3, to neutral, pH 7.3.
Water samples from the clay-textured soil materials have pH values
ranging from strongly acid, pH 5.4, for the Fresh Water clays to
neutral, pH 7.2, for the Brackish clays and neutral to moderately alka-
line, pH 7.0 to 7.9, for the Salt Water clays.
Water Soluble Cations, Anions and Salts of the Soil Water
The amounts of water soluble calcium present in the water samples
are generally low, ranging from 13 to 329 ppm for all of the water
samples. The lowest amounts of calcium, 13 to 36 ppm, are present
in the soil water from Fresh Water soil materials. The highest concen-
tration of calcium, 88 to 319 ppm, is present in the water samples
from Salt Water soil materials. The values for calcium present in water
from Brackish soil materials range from 47 to 329 ppm for the peaty
mucks, peats, mucks and mucky peats to 40 ppm for the clayey mucks
and 61 to 92 ppm for the water from Brackish mucky clays and clays.
The water soluble magnesium present in the soil water samples
increases in amount with the increasing salinity of the soil materials,
with the lowest values, 20 to 240 ppm, present in water samples from
Fresh Water materials. The highest values, 965 to 2,565 ppm, are
present in the water samples from the Salt Water clays, with 1,046
to 1,783 ppm present in the water from Salt Water mucky clays and
2,237 ppm present in the water from Salt Water clayey mucks. Inter-
mediate amounts of magnesium are present in water samples from the
Brackish soil materials.
The amounts of potassium present in the samples of soil water
increase as the salinity of the soil material increases. The lowest
amounts, 3 to 65 ppm, are present in water samples from Fresh Water
soil materials, and the highest amounts, 112 to 785 ppm, are present
in water samples from the Salt Water soil materials. Intermediate
amounts, 61 to 398 ppm, are present in the water samples from
Brackish soil materials.
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The amounts of water soluble sodium present in the water samples
from Salt Water soil materials range from 954 to 11,200 ppm, with
lower amounts, 20 to 650 ppm, present in the water samples from
Fresh Water soil materials. Water samples from Brackish soil materials
contain 700 to 5,900 ppm of water soluble sodium.
The amounts of CO3 present in the soil water samples range from
the highest values, 88 to 8,975 ppm, for water samples from Salt Water
soil materials to low values, 45 to 250 ppm, for water samples from
the Fresh Water soil materials. Intermediate values of 60 to 225 ppm
of CO3 are present in the water samples from Brackish soil materials.
Values for the percentage of Na2S04 present in the water samples
are highest, 0.27 per cent, in water from the Brackish and Salt Water
soil materials. None to low amounts of Na2S04, 0 to 0.17 per cent,
are present in the water from Fresh Water soil materials.
The values for sodium chloride present in the water samples range
from the highest amounts, 2.05 to 4.96 per cent, present in water
from the Salt Water soil materials, to the lowest amounts, 0.01 to 0.32
per cent NaCl, in the water from Fresh Water soil materials. The
NaCl content of water from Brackish soil materials ranges from 0.51
to 1.93 per cent.
The total salt content of the water samples ranges from high values,
2.05 to 5.27 per cent, for water from Salt Water soil materials to low
values, 0.03 to 0.56 per cent, for water from the Fresh Water soil
materials. Water from the Brackish soil materials contains 0.53 to 1.93
per cent total salts. The basic cations, anions and salts increase in
amounts as the salinity of the soil materials and soil water increases.
Reaction of the Soil Materials
The pH values of the surface layers to a depth of approximately
16 inches range from extremely acid, pH 4.0, to moderately alkaline,
pH 8.2, for all of the profiles. The surface layers of Brackish and
Salt Water soil materials generally have higher pH values than the
surface layers of the Fresh Water soil materials.
The pH values for the subsurface layers, at a depth of approxi-
mately 16 to 30 inches, range from extremely acid, pH 4.4, to moder-
ately alkaline, pH 8.2, with an extremely low value, pH 2.6, for the
subsurface horizon of profile No. 44—Brackish Marsh muck, which
also contains 6.77 per cent Na2S04. In general, the pH values of
the subsurface layers are lower for the Fresh Water soil materials and
higher for the Brackish and Salt Water soil materials.
Organic Matter Content of the Soil Materials
The surface layers of the organic soils—peats and mucks—usually
contain the largest amounts of organic matter, but considerable amounts
are present in some subsurface and substrata layers. The highest values
for the percentage of organic matter, 36 to 75 per cent, are present
in the surface layers of the Fresh Water peats, mucky peats and peaty
mucks. Surface layers of the Brackish peaty mucks, mucky peats, peats
and mucks and the Salt Water mucks and peaty mucks contain from
28 to 62 per cent organic matter. The lowest amounts of organic matter.
105
4.1 to 10.2 per cent, are present in the surface layers of the
clay-textured soil materials. Surface layers of the mucky clays contain
11.9 to 15.1 per cent organic matter. The organic matter contents of
the surface layers of clayey muck profiles range from 17 to 25 per cent.
The subsurface layers of the clay-textured soil materials contain
from 2.8 to 37 per cent organic matter, and the values for clayey
muck and mucky clays range from 7.2 to 27 per cent. The largest
amounts of organic matter, 13.3 to 76 per cent, are present in the
subsurface layers of the profiles of Fresh Water, Brackish and Salt Water
peats and mucks.
Sulphur Content of the Soil Materials
The values for the total amounts of sulphur present in the surface
layers of the soil materials are highest in the profiles of organic soil
materials, with 0.06 to 1.08 per cent present in the Fresh Water
organic soil materials, 0.79 to 3.74 per cent present in the Brackish
organic soil materials and 0.63 to 3.97 per cent present in the profiles
of Salt Water organic soil materials. A high value of 3.97 per cent
sulphur is present in the surface layer of profile No. 64—Salt Water
Marsh clayey muck. The surface layer of profile No. 47—Brackish
Marsh peat contains 3.11 per cent sulphur, and the pH is 4.0. The
surface layers of profiles of clay-textured soil materials contain 0.04 to
0.87 per cent sulphur.
The values for total sulphur present in the subsurface layers range
from 0.20 to 3.18 per cent for profiles of organic soil materials and
from 0.01 to 0.80 per cent for the subsurface layers of the clay-textured
soil materials. The profiles of clayey muck and mucky clay contain 0.30
to 3.48 per cent sulphur in the subsurface layers. The total sulphur
present in the subsurface layer of profile No. 62—Salt Water Marsh
clayey muck is 3.48 per cent.
Phosphorus Content of the Soil Materials
The values for phosphorus present in the surface layers of the
profiles of organic soil materials are high, 140 to 1,200 ppm, with the
highest value, 1,200 ppm, present in the surface layer of profile No. 18
—
Fresh Water Marsh mucky peat. The phosphorus contents of the surface
layers of profiles of clayey muck, mucky clay and clay range from 140
to 623 ppm.
The phosphorus contents of the subsurface layers of the profiles
of peat and muck soils range from 134 to 1,020 ppm. Profiles of clay
soil materials have 124 to 310 ppm of phosphorus in the subsurface
layers. Mucky clay and clayey muck soil materials contain 360 to 580
ppm of phosphorus in their subsurface layers.
Water Soluble Cations, Anions and Salts of the Soil Materials
The values for water soluble calcium present in the surface layers
of the profiles of muck and peat soil materials range from 413 to
3,920 ppm, with the highest value, 3,920 ppm, present in profile No. 47
—Brackish Marsh peat. High amounts of calcium are present in the
106
surface layers of the profiles of Brackish peats and mucks, 495 to 3,920
ppm, and Salt Water peats and mucks, 1,432 to 2,270 ppm. Lower
amounts of calcium, 413 to 1,088 ppm, are present in the surface layers
of profiles of Fresh Water peats and mucks. The lowest amounts of
calcium, 202 to 667 ppm, are present in the surface layers of profiles
of Fresh Water clay. Brackish clays, clayey mucks and mucky clays and
Salt Water clays.
The highest amounts of calcium in the subsurface layers are present
in all the profiles of the organic soils, 129 to 3,294 ppm. The clay-
textured soil profiles have subsurface layers containing 193 to 696 ppm
of calcium, with the exception of profile No. 11—Fresh Water Marsh
clav, which has a calcium content of 2,620 ppm. Values for calcium
present in the subsurface layers of the profiles of mucky clays and
clayey mucks range from 192 to 2,215 ppm.
The values for magnesium present in the surface layers of the
profiles of organic soil materials range from 5 to 3,114 ppm for the
Fresh Water peats and mucks to 100 to 4,546 ppm for the Brackish
peats and mucks and 2,317 to 6,413 ppm for the Salt Water peats
and mucks. The surface layers of the clay-textured profiles contain
varying amounts of magnesium, ranging from 625 ppm present in the
Fresh Water clays to 411 to 890 ppm in the Brackish clays and 398 to
2,404 ppm in the Salt Water clays. The magnesium content of the
surface layers of Brackish and Salt Water mucky clays and clayey mucks
ranges from 525 to 5,750 ppm.
There is an irregular distribution of magnesium in the subsurface
layers of profiles of Fresh Water peats and mucks, with the values
ranging from 5 to 2,997 ppm. The largest amounts of magnesium in
the subsurface layers, 297 to 6,289 ppm, are present in the profiles of
Salt Water muck clays, clayey mucks and clays and in the Brackish
peats and mucks, with 317 to 6,807 ppm. The lowest values for mag-
nesium, 150 to 779 ppm, are present in the subsurface layers of
Brackish clays.
The surface layers of profiles of Brackish and Salt Water peats and
mucks contain high amounts, 116 to 1,650 ppm, of potassium. Soil
profiles of Salt Water mucky clays and clayey mucks contain 330 to
2,100 ppm of water soluble potassium in the surface layers. Lower
values of 103 to 450 ppm of potassium are present in the surface layers
of profiles of Fresh Water and Brackish clays, clayey mucks and mucky
clays.
The highest amounts of potassium present in the subsurface layers
are 370 to 2,430 ppm in the profiles of Brackish and Salt Water peats
and mucks and 413 to 1,335 ppm in the profiles of Salt Water clays.
The lowest amounts of potassium in the subsurface layers are 211 to
472 ppm in profiles of Fresh Water clay and Brackish clays, clayey
mucks and mucky clays.
The sodium content of the surface layers of profiles of clay-textured
soil materials ranges from 1,780 ppm for the Fresh Water clay to 5,680
to 11,600 ppm for the Brackish clays and higher amounts of 10,375 to
107
18,550 ppm for the Salt Water clays. The surface layers of the profiles
of organic soil materials contain high to very high amounts of sodium,
ranging from 710 to 20,350 ppm for the Fresh Water peats and mucks
to 7,461 to 40,500 for the Brackish peats and mucks and 35,400 to
49,975 ppm for the Salt Water peats and mucks. Surface layers of the
Brackish and Salt Water clayey mucks and mucky clays contain from
4,800 to 47,100 ppm of sodium.
High amounts of sodium are present in the subsurface layers of the
profiles of Salt Water peats and mucks, 55,600 to 67,400 ppm, the Salt
Water mucky clays and clays, 12,000 to 55,800 ppm, and the Salt
Water clays, 12,100 to 26,700 ppm. The subsurface layers of the
Brackish peats, mucks, mucky clays and clays have sodium contents
ranging from 3,015 to 71,500 ppm. The subsurface layers of the profiles
of Fresh Water soil materials contain lower amounts of sodium, and
the values range from 1,610 ppm for the Fresh Water clay to 1,480
to 18,250 ppm for the Fresh Water peats and mucks.
The carbonate contents of the surface layers of profiles of organic
soil materials range from 40 to 1,610 ppm for the Fresh Water peats
and mucks to 850 to 3,090 ppm for the Brackish peats and mucks and
330 to 3,250 ppm for the Salt Water peats and mucks. Lower amounts
of CO3, 215 to 535 ppm, are present in the surface layers of the
profiles of Brackish and Salt Water clays, clayey mucks and mucky clays.
The lowest amount of CO3, 115 ppm, is present in the surface layer
of the profile of Fresh Water clay.
The highest amounts of CO3 present in the subsurface layers are
160 to 2,060 ppm in the profiles of Fresh Water peats and mucks, 80 to
2.064 ppm in the profiles of Brackish peats and mucks and 425 to 1,380
ppm in the profiles of Salt Water peats and mucks. Lower amounts of
CO3, 125 to 688 ppm, are present in the subsurface layers of all profiles
of clays, clayey mucks and mucky clays.
There is a rather uniform distribution of small amounts, 0.10 to 0.60
per cent, of Na2S04 throughout all the soils of this study. Most values
for the percentage Na2S04 present in the surface layers range from
0.01 to 0.69 per cent. A high value, 3.74 per cent, is present in the
surface layer of profile No. 47—Brackish Marsh peat, and 2.64 per cent
Na2S04 is present in the surface layer of profile No. 36—Brackish
Marsh peaty muck. The surface layers of Brackish and Salt Water
soil material usually contain higher amounts of Na2S04 than the
surface layers of Fresh Water soil materials.
The values for percentage of Na2S04 present in the subsurface
layers range from 0.01 to 1.97 for most profiles. High values of 6.77 and
3.65 per cent Na2S04 are present in the subsurface layers of profile
No. 44—Brackish Marsh muck and profile No. 63—Salt Water Marsh
clayey muck, respectively.
The sodium chloride contents of the surface layers of the soil
materials increase from the Fresh Water to Brackish to Salt Water
areas of the coastal marshlands. The sodium chloride contents of the
surface layers of peat and muck soil materials range from 0.16 to 4.35
per cent for the Fresh Water peats and mucks to 2.87 to 10.22 per
108
cent for the Brackish peats and mucks and 8.53 to 13.72 per cent for
the Salt Water peats and mucks. The percentages of sodium chloride
present in the surface layers of the clay-textured soil materials are:
Fresh Water clay, 0.62 per cent; Brackish clays, 1.42 to 2.34 per cent;
and Salt Water clays, 2.13 to 4.58 per cent.
The values for total sodium chloride present in the subsurface
layers of the organic soil materials range from the lowest amounts,
0.07 to 3.36 per cent, in the Fresh Water peats and mucks to the
highest amounts, 13.88 to 15.91 per cent, in the Salt Water peats and
mucks. The subsurface lavers of the Brackish peats and mucks have
intermediate amounts, l.Oi to 14.35 per cent, of sodium chloride. The
sodium chloride present in the subsurface layers of the clay-textured
soil materials ranges in value from 0.84 to 1.96 per cent for the
Brackish clays to 2.51 to 9.28 per cent for the Salt Water clays.
The percentages of total salts determine the salinity classes and
increase in value from the areas of Fresh Water Marsh to the areas of
Salt Water Marsh. The total salts present in the surface layers of the
Fresh Water peats and mucks range from 0.16 to 5.00 per cent, with
the Brackish peats and mucks containing 3.26 to 12.22 per cent and
the Salt Water peats and mucks containing 9.90 to 15.35 per cent. The
clay-textured soil materials have surface layers containing the following
amounts of total salts: Fresh Water clay, 1.09 per cent; Brackish clays,
1.53 to 2.66 per cent; and Salt Water clays, 2.19 to 4.71 per cent. The
high value, 15.35 per cent total salts, is present in the surface layer
of profile No. 68—Salt Water Marsh peaty muck, which contains 49,975
ppm of water soluble sodium. The values for total salts present in the
subsurface layers of the peat and muck soil materials range from 0.10
to 4.83 per cent for the Fresh Water peats and mucks to 1.33 to 14.53
per cent for the Brackish peats and mucks and 13.99 to 17.96 per cent
for the Salt Water peats and mucks. The subsurface layers of the
clay-textured soil materials have total salt contents of 2.65 per cent
in the Fresh Water clay, 0.96 to 2.91 per cent in the Brackish Water
clays and 2.72 to 9.30 per cent in the Salt Water clays. The largest
amount of total salts, 19.47 per cent, is present in the subsurface layer
of profile No. 56—Salt Water Marsh mucky clay.
Since the values for water soluble salts were calculated on the basis
of air-dry samples, high values are reported on laboratory analysis of
soil materials containing large amounts of organic matter and having
low bulk-density values. Values for the salt content of the soil water
samples agree in general with the salt tolerance of the plants growing
in the different areas of coastal marshlands classified as Fresh Water,
Brackish and Salt Water Marshes.
Mineralogical Properties of the <2 Microns Clay
for Selected Horizons of Soil Materials
of the Coastal Marshlands
The results of X-ray diffraction analysis of samples of the <2 microns
clay from selected horizons of profiles of soil materials are given in










































































































































































































































































































































































































































































































































dominated by montmorillonite, more than 40 per cent, and that they
contain considerable amounts, 10 to 40 per cent, of both illite and
kaolinite. Quartz is a minor constituent of the <2 microns clay fractions.
There is no indication that soil texture or salinity influences the kind
or content of the different clay minerals. In a broad sense, all of the
young, recently deposited materials of the coastal marshlands may be
considered to be parent materials, occupying sites where conditions are
generally unfavorable for the development of genetic soil horizons. The
differences in the assemblages of clay minerals in the soil profiles may
be due to differences in the mineral composition of the recent alluvial
sediments from different sources, and not the result of weathering after
the materials were deposited.
Definitions of Soil Horizon Symbols
In general description of soils, the terms commonly used are
surface soil (A horizon), subsoil (B horizon) and substratum (C hori-
zon). Symbols used in detailed descriptions of soils are A, B and C
for the different soil horizons and arabic numbers and lower case
letters for subdivisions of the soil horizons, as listed below.
Ap —a surface mineral soil layer which has been disturbed
or mixed as by plowing.
Api, Ap2 — subdivisions of the Ap horizon due to differences in
one or more of the following characteristics: color,
texture, structure, consistence.
Ab — a buried A horizon.
A-C — a horizon transitional between the A and C, and
having properties of both.
Bat — the layer of maximum accumulation of silicate clay
that has concentrated by leaching from soil horizons
above.
Bait* ^22t ~ subdivisions of the Bjt due to differences in one
or more of the following characteristics: color, texture,
structure, consistence.
Bg — a transition horizon between B and C, but dominated
by characteristics of the B.
C _a mineral soil horizon that lies outside the zone of
major biological activity; relatively little affected by
soil forming processes; either like or unlike the ma-
terial from which the solum is formed.
Cj, — subdivisions of the C horizon, each requiring a
separate description because of differences in color,
texture, structure or consistence.
Cg — dominantly gray, strongly gleyed C horizon.
Cig, Cgg —subdivisions of Cg due to differences in one or more
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